We present recent BESIII results about the study of mesons which contain at least one charm quark. We determined the D + (s) decay constants, the form factors of D semi-leptonic decays, the CKM matrix elements |V cs(d) |.
Introduction
The study of mesons which contain at least one charm quark is referred to as open charm physics. It offers the possibility to study up-type quark transitions. Since the c quark cannot be treated in any mass limit, theoretical predictions are difficult and experimental input is crucial. The at-threshold decay topology offers special opportunities to study open charm decays.
The BESIII is a magnetic spectrometer working at a double-ring e + e − collider operating at center-of-mass energy between 2.0 GeV and 4.6 GeV, located at the Institute of High Energy Physics (IHEP) in Beijing. The maximum luminosity of the BEPCII at 3.773 GeV is 1 × 10 33 cm −2 s −1 [1] . The samples of interest for the analysis described in the following were taken at the DD threshold (3.773 GeV) and D * s D s threshold (4.178 GeV) with integrated luminosities of 2.92 fb −1 and 3.19 fb −1 , respectively. Throughout in the following, charge conjugate is implied.
Pure leptonic D (s) decays
The pure leptonic decay of charged D + (s) mesons proceeds via the annihilation of the c quark and the anti-d (anti-s) quark to a virtual W ± boson and its decay to ℓ + ν ℓ . The decay rate can be parameterized as: 
Semi-leptonic
In the SM, neglecting the lepton mass, the differential decay rate for
where X is a multiplicative factor due to isospin, which equals to 1 for modes
, and 1/2 for mode D + → π 0 e + ν e , p is the momentum of the pseudoscalar meson P in the rest frame of the D meson, q 2 is the squared four momentum transfer, i.e., the invariant mass of the electron and neutrino system, f P + (q 2 ) is the form factor which describes the strong interaction between the final state quarks and is usually parameterized in data analysis.
Based on the data taken at 3.773 GeV, BESIII studies the dynamics of the D 0 → K − e + ν e and D 0 → π − e + ν e decays. The BFs are measured to be BF(D 0 → K − e + ν e ) = (3.505 ± 0.014 stat ± 0.033 syst )% and BF(D 0 → π − e + ν e ) = (0.295 ± 0.004 stat ± 0.003 syst )% [5] . Similarly, the BFs are measured to be BF(D + →K 0 e + ν e ) = (8.604 ± 0.056 stat ± 0.151 syst )% and BF(D + → π 0 e + ν e ) = (0.363 ± 0.008 stat ± 0.005 syst )% [6] .
We also studied the differential decay rates of these two processes. Figures 3 and 4 0.011 ± 0.015 [7] and f π + (0) = 0.666 ± 0.020 ± 0.021 [8] calculated in LQCD, |V cs | is obtained to be 0.9601 ± 0.0033 ± 0.0047 ± 0.0239 (|V cd | = 0.2155 ± 0.0027 ± 0.0014 ± 0.0094), where the first uncertainties are statistical, the second ones systematic, and the third ones are due to the theoretical uncertainties in the form factor calculations. The BESIII results are in good agreement with the previous measurements, and with the best precision to date. 
D
Based on the data sample collected at √ s = 3.773 GeV, BESIII although studied
. The BFs and the lepton universality ratios R LU = BF(D 0(+) → Pµ + ν µ )/BF(D 0(+) → Pe + ν e ) are measured to be BF(D 0 → K − µ + ν µ ) = (3.429 ± 0.019 stat ± 0.035 syst )% (R LU = 0.978 ± 0.007 stat ± 0.012 syst ) [9] , BF(D + →K 0 µ + ν µ ) = (8.72 ± 0.07 stat ± 0.18 syst )% (R LU = 0.988 ± 0.033) [10] , BF(D 0 → π − µ + ν µ ) = (0.267 ± 0.007 stat ± 0.007 syst )% (R LU = 0.905 ± 0.027 stat ± 0.023 syst ) and BF(D + → π 0 µ + ν µ ) = (0.342 ± 0.011 stat ± 0.010 syst )% (R LU = 0.942 ± 0.037 stat ± 0.027 syst ) [11] . 

Summary
We present a selection of recent BESIII charm results based on the data sets collected by BE-SIII detector near the DD threshold 
